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Purpose: Flush saphenofemoral ligation, with multiple cosmetic stab phlebectomy, 
successfiflly treats aphenofemoral eflux and superficial varicosities. The long-term effect 
on the residual greater saphenous vein (GSV) requires evaluation. 
Methods: Noninvasive triplex ultrasound assessment ofthe residual GSV for potential use 
as a vein graft was used. We evaluated the independent objective and subjective cosmetic 
outcomes. We also used analysis to determine the correlation between GSV reflux, 
symptoms, and cosmetic outcome. 
Results: Seventy-two limbs were assessed at a median follow-up of 4 years (interquartile 
range 3 to 5 years). Fifty-nine limbs had patent GSVs above and below the knee. The mean 
length patent was 51 cm, and the mean internal diameters above and below the knee were 
3.6 and 2.8 mm, respectively. In 65% of cases the vein had suitable ultrasonic 
characteristics, suggesting that it would be suitable for use as a conduit for a vascular 
bypass graft. Sixty-two limbs were considered a symptomatic success and 61 an objective 
cosmetic success. There was no correlation between the symptomatic and cosmetic 
outcome and the presence of superficial GSV reflux (linear regression analysis). 
Conclusions: These findings support he effectiveness of the procedure of flush saphe- 
nofemoral igation and multiple stab phlebectomy with regard to cosmetic and 
symptomatic outcome and may preserve the GSV for use as an autologous bypass graft. 
(J VASC SURG 1995;22:588-92.) 
It is accepted that surgical treatment is required 
for symptomatic varicose veins, to relieve symptoms 
and to prevent he long-term sequelae of varicose 
eczema, lipodermatosclerosis, and venous ulceration. 
There remains considerable doubt as to the optimal 
form of surgical procedure to deal with this condi- 
tion. Problems arise when considering whether to 
remove the greater saphenous vein (GSV) above the 
knee by surgical stripping or to preserve most of the 
GSV by performing flush saphenofemoral ligation in 
combination with multiple cosmetic stab phlebec- 
tomy (MCSP)) -5 Removal of a potentially useful 
vascular conduit may prejudice the surgical options 
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for patients in the future; this makes preservation of 
the GSV desirable but only if it retains the features 
that suggest suitability for use as a vascular graft. We 
previously studied the results of  patients undergoing 
flush saphenofemoral ligation and MCSP at a mean 
of 12 months after surgery and found that the 74% 
of GSVs below the knee and 65% above the knee 
retained ultrasonic haracteristics suggesting that it 
would be suitable for use as a vascular graft. 6 It has 
since been suggested that the residual GSV would 
become varicose if not stripped, rendering the 
long-term results of such surgery unsatisfactory. 3'5 
The purpose of this study was to evaluate patients 4
to 6 years after surgery to assess the midterm 
outcome of  flush saphenofemoral ligation and MCSP 
with respect to the effect on the residual GSV 
symptomatic and cosmetic outcome. 
PATIENTS AND METHODS 
Patients who had undergone the procedure of 
flush saphenofemoral ligation combined with MCSP 
4 to 6 years previously under the care of the senior 
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Table I. Symptomatic and cosmetic outcome 
Subjective symptomatic Subjective cosmetic outcome Objective cosmetic outcome 
Grade outcome (patient) (patient) (independent assessor) 
1 Asymptomatic 
2 Minimal symptoms but consider- 
ably improved compared with 
before surgery 
3 Improved but some mild residual 
symptoms 
4 Symptoms unchanged since 
operation 
5 Worsening of symptoms 
Excellent 
Very good, very satisfied with 
result 
Satisfied with result 
Poor result, expected improve- 
ment not achieved 
Minimal or no improvement in 
cosmetic appearance 
No visible varicosities 
Limited varicosities < 5 mm 
diameter 
Limited superficial varicosities 
-> 5 mm above or below knee 
Superficial varicosities > 5 mm di- 
amcter, above and below knee 
Compfications ofvenous hyper- 
tension (varicose czema or ul- 
ceration) 
Table II. Length and patency characteristics of the residual GSV 
Above knee Below knee Whole leg 
Length of continuously patent GSV (cm) 
Mean 27 24 51 
SE 1.7 1.6 2.9 
GSV patency 
No. 60 61 60 
% 83 85 83 
Occlusion of GSV 6 6 2 
Absent GSV 6 5 5 
Patent vein excluded for use as vascular conduit by triple 
ultrasound scanning ~ 
No. 7.5 13 13.5 
% 10.4 18 19 
~Exclusions (the figure given is the number of above- or below-knee segments of GSV excluded): inadequate diameter (n = 19), 
intraluminal echoes (n = 2), large calcified plaques (n = 2), localized dilations > 10 mm (n = 4). Total number of exclusions exceeds 
total number of excluded GSVs because there may have been more than one reason for each excluded GSV segment. 
author (I.F.L.) were identified from the Cardiff 
Vascular Unit database and hospital records. The 
relational database runs on Double Helix software 
(Helix Technologies, Northbrook, Ill.) on a net- 
worked Apple FX computer (Apple Computers, 
Cupertino, Calif.). With the custom-made database, 
the diagnosis, procedure, patient details, operative 
procedure, and follow-up events were retrieved. 
Patients were asked to attend for an outpatient 
assessment of the outcome of the surgery. 
The assessment was performed by an independent 
assessor (I.W.) who had not been involved with the 
previous assessment, operative intervention, or pa- 
tient follow-up. The symptomatic and subjective 
cosmetic outcome was assessed on a linear analog 
scale, with grading prompts as described in Table I. 
The nature of these scales was clearly explained to the 
patient and a sample question, unrelated to the study, 
was used to assess the patient understanding and 
improve compliance and reproducibility. The objec- 
tive cosmetic outcome was assessed according to 
strict criteria as described in Table I by one of the 
authors (I.W.). The grading system is modified from 
the work of Fligelstone t al.6 and Jakobsen 7 and has 
been successfully used previously. 
The patients underwent triplex ultrasound exami- 
nation of the lower limb venous ystem. The patient 
was assessed initially in the semirecumbent position 
with a reverse Trendelenberg tilt of 20 degrees, for 
examination of the groin. The scan concentrated on 
confirming the disconnection of the GSV from the 
femoral vein. The patient hen assumed a standing 
position, with the weight supported on the opposite 
leg. The limb to be examined was flexed to 20 degrees 
at the hip and the knee. The GSV was identified at the 
level of the knee and mapped proximally to the upper 
limit of the vein and then distally to the ankle. The 
upper and lower extent of the vein was recorded and 
the internal diameter measured 5 cm above the 
medial malleolus, 5 cm below the tibial tuberosity, 
and 15 cm and 30 cm above the tibial tuberosity. The 
vessel was assessed for patency, wall thickness, wall 
compressibility, the presence of intraluminal echoes, 
calcified plaques, and thickened valve cusps, s Vessel 
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Fig. 1. Cosmetic outcome and subjective and objective assessment. 
diameters of 2.5 mm or greater were considered 
suitable for a short bypass and 3.0 mm or greater as 
suitable for a long bypass. Reflux within the GSV was 
assessed by a calf-compression test and reflux through 
perforating veins and in the deep venous system by 
performance of the Valsalva maneuver. 9-11 
Statistical analysis was performed by standard 
statistical techniques, including Fisher's exact est and 
linear regression analysis, on an Apple Macintosh 
LCIII (Apple Computers), with Instat V2.6 (Graph- 
Pad Software, San Diego, Calif.). 
RESULTS 
Forty-four patients returned for assessment, al- 
lowing 72 limbs to be assessed. The patient follow-up 
was performed at a median of 4 years (interquartile 
range 3 to 5 years). There were 28 bilateral and 16 
unilateral cases. Twenty-three of the bilateral and 
eight of the unilateral cases were in women. Bilateral 
cases were significantly more common in women in 
this study (Fisher's exact test, p = 0.0395). The 
mean (SE) length of the GSV continuously patent 
above the knee was 27 (1.7) cm and below the knee 
24 (1.6) cm. The mean (SE) length of the GSV 
patent for the whole limb was 51 (2.9) cm. The 
pattern of occluded and absent GSV segments, with 
details of the frequency of ultrasound exclusions, is 
given in Table II. The mean diameter of the GSV at 
the four measurement points is given in Table III. 
The vein wall characteristics had features uggesting 
suitability as a vascular graft in 73% of the above- 
knee segments and 67% of the below-knee segments. 
This fell to 65% when the GSV above and below the 
knee was considered. 
The graded responses for symptomatic and cos- 
metic outcome were classified as successful for grades 
1 through 3 and unsuccessful for grades 4 through 5. 
According to this classification, symptomatic out- 
come was judged to be successful in 62 patients 
(86%) and subjective cosmetic outcome successful in 
61 patients (84%). The objective assessment con- 
curred with the subjective findings, with 63 limbs 
(87%) being classified as having a successful outcome 
(Figs. 1 and 2). The GSV was patent above the knee 
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Table I I I .  Diameter of the GSV 
Level Mean diameter (ram) SEM 
dl  2.35 0.20 
d2 3.55 0.24 
d3 3.28 0.26 
d4 3.96 0.33 
AK 3.57 0.28 
BK 2.83 0.20 
dl, Diameter 5 cm above medial malleolus; d2, diameter 5 cm 
below tibial tuberosity; d3, diameter 15 cm above tibial tuberosity; 
d4, 30 cm above tibial tuberosity; AK, mean diameter above knee; 
BK, mean diameter below knee. 
in 60 limbs and below the knee in 61. It was absent 
or thrombosed in 12 limbs above the knee and 11 
below the knee. 
There was no significant correlation between the 
symptomatic outcome and the presence of reflux 
within the GSV or through perforating veins 
(r = 0.51 and r = 0.47, respectively). The same was 
true for cosmetic outcome and reflux within the GSV 
and through perforating veins. 
DISCUSSION 
Visible varicose veins affect up to 28% of women 
and 25% of men; however, minor stigmata of venous 
disease affect up to 55% of women and 50% of 
men. 12 Patients with varicose veins are a significant 
burden on health-care systems. 12,13 The treatment of 
varicose veins has been considered to be a nuisance by 
some vascular surgeons, but with the greater atten- 
tion being paid to this field of vascular surgery there 
is an increase in the understanding of this condition. 
This greater understanding should, through logical 
application of such knowledge, lead to improved 
results. 14 
The GSV remains the conduit of choice for 
infrainguinal bypass below the knee and after the 
internal mammary artery; the below-knee portion of 
the GSV is the preferred bypass graft in the coronary 
circulation) 5~16 Previous varicose vein surgery is not 
a contraindication to the use of residual vein for 
bypass grafting in the aortocoronary segment) 7 The 
GSV runs superficially and is exposed to high 
intraluminal pressures caused by gravitational forces, 
resulting in a strong, thick, muscular wall, features 
that make it suitable for use as a vascular graft in the 
arterial system. 18 These same properties may explain 
why the GSV itself is frequently not varicose. The site 
and nature of the superficial varicosities, as described 
previously, usually lie in the thin-walled tributaries to 
the GSV, rather than within the GSV. 19,20 The 
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Fig. 2. Symptomatic outcome according to grade. 
anatomy of the venous ystem is an important factor 
in deciding on the optimal treatment of these 
patients. Perforating veins do not connect directly 
with the GSV but communicate hrough tributaries 
as described above. It follows that stripping the 
GSV will not disconnect he deep system from 
the superficial system and reflux will persist. 
These communications are treated successfully by 
MCSP. 2°,21 The removal of a normal GSV is to be 
condemned and some believe that duplicated greater 
saphenous ystems should be sought by duplex 
ultrasonography and selective stripping limited to 
affected GSV segments. 22This can be performed by 
carefully planned MCSP. 
In the cases in which the GSV is itself varicose, 
this is also treated by MCSP and in such cases, 
because of its tortuous nature, passage of a stripping 
wire is difficult if not impossible. It is in these cases 
that the stripping wire may pass down the second 
limb of a duplicated GSV and thus remove anormal 
portion of GSV. Because there is a duplicated or 
mixed duplex system in 62% of cases, stripping will 
be inadequate reatment inmore than half of patients 
treated. 23 
Usefulness as a vascular conduit depends on the 
final diameter of the vein; after arterialization, the 
external diameter has been found to increase by 
roughly 2 ram. 15,24-26 We remain cautious in extrapo- 
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lating this finding to our vein assessment because 
we have found that not all veins are as readily 
distensable. We consider the lower limit of GSV 
internal diameter, as assessed during preoperative 
triplex vein mapping, for long bypasses to be 3 mm 
and for short bypasses 2.5 mm. Despite this con- 
servative assessment, we have found considerably 
more than half of the veins studied to be suitable 
for vascular bypass. The finding of suitable vein wall 
characteristics 4 years after surgery is encouraging, 
and hopefully this will continue to be the case at 
long-term follow-up. 
We believe that cosmetic assessment is important 
in considering results of surgery because the final 
cosmetic result is the main outcome measure that 
patients appreciate. Of  the few patients who consid- 
ered that the surgery was unsuccessful, on discussion 
it became apparent that the majority had unrealistic 
expectations and expected superficial spider veins and 
malleolar ankle flares to resolve after surgery. It is for 
these reasons that we believe that both subjective and 
objective assessment is important. 
The effect of  residual reflux within the GSV is 
unclear. Some believe that isolated reflux within the 
GSV will result in higher recurrence rates, but this 
remains unproved. 3 In our study there is residual 
local reflux in segments of GSV without symptoms or 
cosmetic abnormality. We intend to follow these 
patients carefully to try in part to answer whether this 
is a major predictor of  failure in these patients. 
In conclusion, we have found that in most 
patients the GSV is preserved after flush saphe- 
nofemoral ligation and MCSP, and it retains ultra- 
sonic characteristics that suggest suitability for use as 
a vascular bypass graft. 
REFERENCES 
I. Cox SJ, Wellwood JM, Martin A. Saphenous nerve injury 
caused by stripping the long saphenous vein. Br Med Journal 
1974;286:415-7. 
2. Large J. A conflict in vascular surgery. Aust N Z J Surg 
1985;55:373-6. 
3. McMullin GM, Coleridge-Smith PD, Scurr JH. Objective 
assessment of high ligation without stripping the long 
saphenous vein. Br J Surg 199I;78:1139-42. 
4. Rivlin S. The surgicalcure ofprimaryvaricoseveins. BrISurg 
1975;52:913-7. 
5. Satin S, Scurr JH, Coleridge Smith PD. Assessment of 
stripping the long saphenous vein in the treatment of primary 
varicose veins. Br J Surg 1992;79:889-93. 
6. Fligelstone L, Carolan G, Pugh N, Shandall A, Lane I. An 
assessment of the long saphenous vein for potential use as a 
vascular conduit after varicose vein surgery. J VAse SuRc 
1993;18:836-40. 
7. lakobsen BH. The value of different forms of treatment for 
varicose veins. Br J Surg 1979;66:182-4. 
8. Seeger JM, Schmidt JH, Flynn TC. Preoperative saphenous 
vein and cephalic vein mapping as an adjunct to reconstructive 
arterial surgery. Ann Surg 1987;205:733-7. 
9. Browse N, Burnand K, Lea Thomas M. Diseases of the veins: 
pathology, diagnosis and treatment. 1st ed. London: Arnold, 
1988:82-3. 
i0. Payne SPK, Thrush AI, London NJM, Bell PRF, Barrie WW. 
Venous assessment using air plethysmography: a comparison 
with clinical examination, ambulatory venous pressure mea- 
surement and duplex scanning. Br J Surg I993;80:967-70. 
11. Sarin S, Sommerville K, Farah J, Scurr JH, Coleridge Smith 
PD. Duplex ultrasonography for assessment of venous valvu- 
lar function of the lower limb. Br J Surg 1994;81:1591-5. 
12. Callam /Vii. Epidemiotogy of varicose veins. Br J Surg 
1994;81: i67-73. 
13. Campbell WB. Varicose veins: an increasing burden for the 
NHS. Br Med J 1990;300:763-4. 
14. Kitslaar PJEHM, Rutgers PH. Varicose veins and the vascular 
surgeon: from nuisance to challenge. Eur J Vase Surg 
1993;7:109-12. 
15. Green GE, Hutchinson IE, McCord C. Choice of saphenous 
vein segments for aortocoronary grafts. Surgery 1971;69: 
924-7. 
16. Veith FJ, Gupta SK, Ascer A, et al. Six year prospective, 
multicenter, andomized comparison of autologous aphe- 
nous vein and expanded polytetrafluoroethylene grafts in 
infrainguinal rterial reconstructions. I Vase Surg i986;3: 
104-i4. 
17. MacFarlane R, Godwin RJ, Barabas AP. Are varicose veins 
and coronary bypass urgery incompatible. Lancet 1985;ii: 
859. 
18. Rutherford RB. Atlas of vascular surgery: basic techniques 
and exposure. 1st ed. Philadelphia: WB Saunders, I993:267. 
19. Ludbrookl. Valvular defects in primary varicose veins. Lancet 
1963;ii: 1289. 
20. Large J. Surgical treatment of saphenous varices with preser- 
vation of the main great saphenous trunk. J VASe SURG 
1985;2:886-91. 
21. Goren G, Tellin AE. Ambulatory stab evulsion phlebectomy 
for truncal varicose veins. Am J Surg 1991;162:166-74. 
22. Koyano K, Sakaguchi S. Selective stripping operation based 
on Doppler ultrasonic findings for primary varicose veins of 
the lower extremities. Surgery 1988;103:615-9. 
23. Shah DM, Chang BB, Leopold PW, Corson JD, Leather RP, 
Karmody AM. The anatomy of the greater saphenous venous 
system. J Vase SuRe 1988;3:273-81. 
24. Ruoff BA, Cranley JJ, Hannan LA, et al. Real-time duplex 
ultrasound mapping of the greater saphenous vein before in 
situ infrainguinal revascularization. J VASe Sutm 1987;6:107- 
13. 
25. Wengerter KR, Veith FJ, Gupta SK, Ascer E, Rivers SP. 
Influence of vein size (diameter) on infrapopliteal reversed 
vein graft patency. J VAse SuRe 1990;I1:525-31. 
26. Veith FJ, Moss RM, Srayregen S, Montefusco C. Preoperative 
saphenography in arterial reconstructive surgery of the lower 
limb. Surgery 1979;85:253-6. 
Submitted March 17, 1995; accepted May 20, 1995. 
